**Abstract**

**Background:** Previous studies have suggested that concentrations of lead in the blood and cotinine in the urine are associated with attention-deficit/hyperactivity disorder (ADHD) in youth. Lead is a heavy metal constituent contained in tobacco. Cotinine is a metabolite of nicotine, and it is used as a biomarker for exposure to tobacco smoke. However, only a few studies have analyzed what specific neurocognitive functions are associated with the concentrations of lead and cotinine in youth with ADHD.

**Methods:** Ninety four youth diagnosed with ADHD and thirty controls (aged 5 to 18 years) participated in this study. A structured diagnostic interview (K-SADS-PL) was conducted with each participant of both groups for psychiatric diagnostic evaluation, and concentrations of blood lead and urinary cotinine were measured. All participants were assessed using the ADHD Rating Scale-IV (ADHD-RS), and they also took the continuous performance test (CPT) and the Stroop color-word test (SCWT). Multivariable linear regression model was used to evaluate associations of blood lead and urinary cotinine concentrations with the results of ADHD-RS, CPT, and SCWT; IQ, age, and gender were adjusted.

**Results:** There was a significant difference in blood lead concentrations between the ADHD and control groups (1.5 ± 0.4 µg/dL vs. 1.2 ± 0.3 µg/dL, *p=*0.008). Blood lead concentrations showed a positive correlation with the CPT scores of omission errors (r=0.31, *p\<*0.05) and response time variability (r=0.25, *p\<*0.05). On the other hand, urinary cotinine concentrations did not demonstrate a meaningful correlation with any of the variables. In the multivariable linear regression model, blood lead concentrations were associated with CPT omission errors (B=0.274, *p=*0.009).

**Conclusions:** Our results showed that high blood lead concentrations are associated with poor neurocognitive performance in ADHD, but urinary cotinine concentrations did not show any significant difference in between the ADHD and control groups and any association with the results of neurocognitive tests.
